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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new base 
sequence comprising a sequence high in the identity with 
a base sequence coding a G protein-bound receptor 
(HE8CH90) containing a specific amino acid sequence, 
and used for producing a receptor useful for treating 
syndromes related to the imbalance of the HE8CH90, etc. 

SOLUTION: A new isolated polynucleotide contains a 
nucleotide sequence having the identity by at least 80% 
over its whole length with a nucleotide sequence coding a 
polypeptide of the formula, or a nucleotide sequence 
complementary to the above nucleotide sequence. The 
new polypeptide codes the G protein-bound receptor 
(HE8CH90) polypeptide and is useful for producing the 
HE8CH90 polypeptide used for treating syndromes 
related to the imbalance of the HE8CH90, etc. The 
nucleotide is obtained by screening a cDNA library 
originated from the mRNA of human fetal brain, etc., by 
an expression sequence tag(EST) analysis method. 
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(54) S9®7- h7>X^>^7>S$^*3-KLT^5cDNA^D->HE8CH90 



(57) ism 

[mjB] HE8CH9 o^y-<^K*5<ti^#y^^ 

CH9 0*y^^K*5<tWsKy W^K©ttffiSr 



1 

mim 1 1 eyus* : 2 <d# y k* =>- k l 

< £ i> 8 0 %<Dm~&*m-fZ>X ? KiE?iJ£-&if 
[JI*=J2] DNASfcliRNAt?fe5ft*S 1 ©JX 

u*^KSa?Ul^bT^*< it, 8 0%©|^— 10 

[ffl&g 4 ] 5? * V*-?- KIH?iJ/!iSffi?U#-8- : 1 fc** 
ttSH E 8 CH 9 0 stf V KS: =* — K LTV">.5I2?IJ 

[llt&K 5 ] fft&g l®#yj(? K. 

189*56] 8t#53©#y3*:?Vo^K©4>'Jfe< i 
t, 1 5 m<7>&Ml^tc?. ? \/±=h K£r£t?#y ^ 
K:7* a - •? * 7 << ^ -c 

_ [B*5 7 ]. .jm3kim&**fc£m&? & 

^{C, IB?!I«-J§-: 2cO#y-<7 p ^K^='-KL.-CV^S 20 
5? ^ w^-^ KSB^Ui-^J- LT'>4 < 1 1> 8 0 %©i-ttS: 
HE8CH9 O^y^^KSr^-rStE^O 
#> Z>&m& S-g-tfD N A * fc R N ArSHS, 

[ft*5 8 ] mm 7 £-&ttfg£*BJ®. 

[Ii!*59] HE 8 CH9 0^y^7*^K©^6tC+ 
#fc2M$T-?St*5 8 ©^£§r*g*-r 5 r b *¥fWi b -* 
SHE 8 CH9 05HU^f K©iSil*fc 

[t&*5 io] y ^-yf- Y^^m<n>mm\z.^m 

$fr5«*5 9 

[ft*5ll] $? 3 ^«fid^^y-<7 , ^KSrlHlJiXi- 30 

fit*59<Z>;£iSfco 
[f#*5 1 2 ] ft*:® 7 <D83UR-?«£IM&*»?flME 

TMt£*SJ9S;S*H E8CH90tf?y ^T*^ KSr^-TS J: 
5f--TSr tSr^mti-S. HE8CH905j^y ■ rt -7°*5~ 

l 3 ] fi*5 l 2 ©^tetc J; t) cijfi S^s*ffl 

[ft*5 1 4 ] IB*)** : 2 (c-^^^S T 5 / ^BE?iJ 
(C*fbT*<D^:S^fcfc»)iJ>*< t1)8 0%H3— -CfcS 40 
7?y &IH?iJi£r-£tf H E8CH90#y K. 

[st*5 1 5 j Ba?y#-§- : 2©7?y mm^^tsm 
*5i 4<Dtiv^<y^h'o 

[fft*5 1 6 ] K?iJ#-t : 2 05 # y K. 

cw*5i7j itti&sLi i<o%m^£*)mi&£tiz>H 

E8CH90*M/f K. 

[»*5l8] M*Sl4©HE8CH9 07Ky^7' 
[1*519] (a) a#fle|c*ri-*«feR±*«b*© 
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(b) VC^-e^CS^filcOHE 8 CH 

9 0 *K y 5? 9 v*^ K£*f#ll£^x.5 r. t -f 
•5, HE8CH9 0Stt«DJ«5SSr^St-rS*^<D^ 

[flt&fi 2 0] ( a ) S^K^N" 5 «W*Jb*R»*© 

(b) g^#& = -KLTV^5^U;^Kia^J<E>3§5l 
tcit (c) g^y^^KS-**TS^t^#-f-Sife 

t-f-z* he 8 ch9 oettopiss-^t-rs^w 

[if*3S21] (a) tt&VV; Afc*5V^HE 8 C 

^E*ytl*^#fiSrft^i-.5r t (b) 
*f#> ft Jf5(D|*)|Sf ^ <D H E 8 C H 9 0 * fc 

&Mt5i tZftWiki-Z. *f^ic*5it-5HE8 CH 
9 0©5ia**:fie'tt^iaabfe^*fctt*»*»5^ 

IBI*S 2 2] ( a ) If 1 3 <0*BJ3S »#4i{b#4b 
tSM^^r^r t ; (b) #^-e, ^W^-a-ifeoJM^ 
©ijg-a-tgSrfFffi-r5ii:Sr#mt-r5, HE 8 CH 9 0 

8 c h 9 o ^ y ^.-ff- vommkiz. x <o &*.irz> 

KZ&Zfrfo i>*lk&r 5 r b * is h (c-^ 

[S*S2 4l M*«2 3©^i£tcJ;t)|^^$^Sr 
=^=-^ h. 

[W*525] «SJ3aSrHE8CH9 0^y^<^K(C 

tt^^*»il>**4«ailflS'fr*«**HE8CH 

52 2<75^)S 0 
Ht^92 6] SM2 SO^ttJciORUeSilST 

[W«2 7] ia?u#-§- : i <rmn% itn^o-??? 

^-Tif-Va >MTtHE 8 CH 9 OiB^Sr&trig 

y— Sr^.^ y— -v^b, )^>cv^-e s dna 
iB?ij^¥ffii-5 r b id «t •? #3 ci t <o-e# 5 D N A@a?u 

t^*5 2 8 ] BS?U#-§- : 1 <r>% 9 \s*V KK?«Sr^ 

ts^y^^b*., 

[0 0 0 1] 



3 

6»*®S# (KT, HE8CH90tV>5) (cH»L 

#y^^K©ia**fcB:SttYb(ctlBi-*o 
[0 0 0 2] 

<tr;/*fctt»2©^yt^t- c am 

owitz, Nature, 1991, 351, 353-354) 0 ^W^S^f^ £ 

*t6>©«asr. Gfie*fcttPPGfie^iii-*s»^ 

J: V 5 > (Kobilka, B. K. , et al. , Proc. Natl. Acad. S 
ci. , USA, 1987, 84: 46-50; Kobolka, B. K. et al. , Science, 
1987, 238: 650-656 ;Bunzow, J. R. , et al. , Nature, 1988, 33 
6:783-787) ) . G^Sgfr. ^7x^-fS (effec 
tor proteins) (#Jx.f£, ]) /<— if C, 7y*~jV 

P^zl^— ®S (actuator proteins) WlfLti* 
m&*"t~ &A&£Tfm&*~r— i?C) (Simon,M. I. , e 
t al., Science, 1991,252:802-808) ) &mfbt%Z> 0 VS 

IS, GTPSr3»-frGDPteSaii-*ri:3W*Sixfco * 
GTPftJtJgffittfiftt'fbT^W— hV^y-if 
(Cift-a-rSo G«ea#KiJ:9««*iu*GTP3a»6>G 
D P^<BiP*$W*fc: ±.9 GHSB:-t«>«je?FfSHtflffflte 

[0 0 0 3] GS&jg^§»ft (7TMS«ftttTt 

*pe>tt^») ©meagf ^ r § y - 70 

©it fe±<0 h 7 7 9 > K ^ >f > Sr^rT & t> <o t 

/u—y p [Z.X <9%£&£fbfc h7>-** >77>a-^V y 

-:TfcJI6^L/dfi2 0fcv*L3 0 ffl$>T 5 fcfcS 
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^ y ^fMftttttSI, xyKtyy, cAMP, 7r/V 
>\ A*#y>fHfttt4Mt, Tir^vi^y^ tah^ 

S*** ^fr&fclSfefcv^ fcv^-cv^©G«6il**a** 

10 «\ ft^©2ffl(7)^Jia^-^4 3 (-^tL^l^^# 

So 7fi©h7^^^?yfi«ttTMl, TM2. 
TM3, TM4. TM5. TM6. 43itfTM7i#* 

[0 0 0 4] v^<r-f V^S(D^^^y l^-v-a >"*5J; 
20 GlSfe^ftii, 3#B<Z>«BiaW^— ^*3iV/* 

fctt*/w#*v*«H^»ffi«*^^3^y 

*fcttW*»S*fr^—-S^J:«^-x^y ^—>3>- 
wctt, Gie^§«ft(D y ^fy K^asfifi, v*< 

19, Ky^y hftGaeil^*#©lll*tt»Si: J: D 

30 H*tLTV^fc%^P>lxrv^S 0 ^Glfife^fth 

«tty^KJ»^«SMaSr»j«i-Si:#*.fe*t-5. T 
M3(t y^/^K^^fi (W*.fi, TM3(D7^7 

fr^fC^^tLTV^^o TM5C0-fey>, TM6©77^ 
y^r^43j:t5TM6 t b< fiTM707x^77^> 
tb<tt^nV>'t ) y^>'K«^fcH^bTV^So ^ 
n3*#G«ei^±0. Gg&^SWM^O» 

40 J§Srt"C^^$tt5 S (Johnson et al. , Endoc. Rev. , 198 
9 f 10:317-331iWH) • W©GI6a-^«y Ml# 

*#©G«e»-&©»flscofc»©aK<i:««-eab5 i: n 

^$i^rv^^ 0 GSejBf-&S**ttBSfL»W-fS±4 , 0^ 

[0 0 0 5] iBSl 5^ra{-^>fc»9, 7h7^^^ 
7> (7TM) g*#Sr«»i:-J-5#&3 5 0«©«|RSR 

50 <D7tT»^Aa 5 /£^LTv^o rcor ^(i. rtt?>©S^ 
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-f ^^©ritJaSteffi. UtoWZK I v- 1 
h i v- 2K£Z>imt ; ; $5 ; fe-k& ; ; « 
& ; ^yvjig : &i£.C>H&KJ& ; ffijfoJE ; BSJfiUE ; 
; : Kftffi ; <£riftK& ; ffift ; r w»"¥ 

;tf£, Huntington*R*fcf4Gilles dela ToutrettfiE^ 

5 r t fciasv *-c«3RI «5 r. t <ox- £ 5 £ e> ft 5S 

[0 0 0 6] 

H E 8 C H 9 0 ^ !) ^/^ K/f 

3 1O0J88IB, HE 8 CH9 Otfy^^KSJJzl^tf 
y u*-?- K©ttJ!i#8:K:H?-a. a»a»a#|feH:, #b 

; SMBfcfitH I V- l*fcttH I V-2iz.£Zi&Ptk ; 
; ; teAffi ; ; *& ; '<-*yyvi ; a 
te<L«^B ; ©Jfeffi ; ifliJtaJEE ; mm ; -IHHKffi ; ffct? 
£ ; <i»&®^ ; mm ; r wi-=¥- ; &&Wi$.mm*: ; ft 
6>W:*3SHffi, #8Jft, MM. -£A>$> fi*© 
»#»»*5J:r«l»PSt* Mtlf, Huntington^* fc ft 
Gilles dela Toutrettjffitei*) Sr^-g-r5)|S#ilS*J ±tf 

1^7^^=^ h*5«tU!r=f-^ h©l^2f&, ft£> 30 
Wc^^^xfcfk-g-feSrffiV'-SHE 8 CH9 0©/<7V 

fHHIte, ^al^ftHE 8 CH9 Ogtt^fctel^/M'gS 
jg Lfc£jfS©&tti©;/tit>©^#rT iCii-TSo 
[0 0 0 7] 

a^Sr^{C"t-5fc«>©t<D-Cfe5o THE8CH9 

0j «\ -flSlftKI*, BE?iJS-§-: 2(^i-T5 /^SE?U 40 

*fctt*©»sate*-*««rv* 

14, KHE8CH9 0OfW»*fctt*a*«J«ffiSrV^ 

v\ SM©stt*fc«3fe#$tbfcett*fc«a* u< ft 

8 CH9 O©0USttJaJ:t«&KJBtt©J5H!fe 1 l>-&**t6. 
THE8CH9 Oite^-J 14, K5«J## : 1 ^ 

fte^«*3<fctf/*fcl4^©Wf<85£^ 5o 
[0 0 0 8] *njM«©J)lffi rgt^j ft, 4?!>^n— f 50 
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/U:|3«fclF^y ^n— -Tvl^ft:, 1*®. ft<bl* 

let Mfc*t#, £e>KI4Fa b 7 7 U 
F a b*fcf4ffc©fcgg^n:/y y — ©£ 

«©*««» $>*flss*e>*tfc» -rftfr*>, **v3»3e«SKi 

5c*©«**»e>ajflsS**t>b<H:a«» 
*/ttt*©W*«rfi i ofcr.i:SrSt*-*-5. 09*.tf 

iig— ©#y w^K^fctttfy^^Ka^ jzmz. 

[0009] rHE8CH9 OJHy XsHrf-Yl I4> 
HE 8 CH9 O^y^T"^- YHtz.\%Z:coy7>r* V NSr 
a-KLtV^J(^l'tf hWJSr-g-tfsK y % 9 U^-f- 
K, fcSV^(4ia?U#^- : 2©Jj<y'<7 B ^K*fe«^©*|- 

ii>ft< ttio o%©m— ttsr^r-rs^ ^ Ksa 

£>5VM4IE?iJ#-e- : 1 ^ KSB^J 

ft#T^M^5^^3yU Sfc7o-7tL 

[ooio] r^y^^w^Kj t(4, ^f^$^^Tv^ 

ftVRNAt L< I2DNA, *yhtt^fp$^fcRNAt> 
L<liDNAT?feoTJ:V\ tf*©:K y V #5? ^ 

-3Mi^J:ljer^««©«B^**fcl4-3Mi. 
*5J:t5H^ffl«©?l^-c*>SDNA, — *4S*5J:t5 
I*»RNA, *6>Vfc-*«j8J:tJtz^«Rfi*©»fr 
^feSRNA, L< 14 J: 

t>L< (4H*^, * fctt-*mfe J: l/=**HH*©»£- 
fe-?J;V^DNAfeJ;^RNA^^f/^-f7•y •> K^Sr 

Sfc©T?H:fcV\, $f>{c, * 
M^sfflS"CfflV'>S/Jf y 5? ^ \/$rf - KJ4, RNAt>b<[4D 
NA*fc«RNAiDNA©M*Sr-&tf=*«tl^Srlt 

-rSDNA*fc(4RNA(4, *M*fflS©fflS T^y^;? 

v^Kj {c-^*tvSo -f y->v^©ji#Weftv>m 
fi, *fc«4hy^/Hb«S^©tfg|iffiSf4 r^fsj £;h, 

fc^Std-^^nS. @*©{^^DNA*5«tl^RNA|d 

y 5? ^ u*^- K©*»*>sft*w, n*w*fcttftBW5H:: 

<t xj®&mta&<r>m& \z.w®fo*i d n a*5 <t t^R n 
A©fls*tt»l»fc€i*i-6- rtfyja^wj*-?- 

[0011] TjK y ^7"^ KJ »4. ^7"?- Kig-g-* fcfi 
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ttFttbfc'*:/^ KW-frtJ: 9 SlVMCjjg^bTl^ 2ffl£ 
^K, a-y =r^i^K*5J:^y ^-it»t5fi 

fcttJtft W^«fc©W*S:i»K fc » b < flBft S *i/c# 

*y^<^K©»o^cos«ttT, w— *fctt»**eft 

■Cl¥ffib#Srfctt3a)BSttJ:5o RsKy^^" 
Tir?vWb> TvvWb, ADP-y^i/;WL T ^ 

vvWb, ^y=v/Hfc, GPir^-m *BMb* 
avmik. **Mk* sy*h>r/Wb* 1Mb, Sfi» 

a<z>^f^-*/waK*^/Hb, *BMb*5±utADP y # 
vvWb, i?w-/>r/Wb. WEBMb. T/v^/Wb©J;5ft 

ft6tfl:aW^-V3 Wjr^j&s&So WSJiProtei 
ns-Structure and Molecular Properties^ fB2)i§ x T. 
E. Creighton^ W. H. Freeman and Company ^ ^ ca. — 3 — ^ 
(1993) ctt^Posttranslational Covalent Modificat 
ion of Proteins^ B. C. JohnsonffiL TjJy*^ yP~?\s 

^^. — 3 — ^ (1983) CDWold, F. , Posttranslationa 
1 Protein Modifications * Perspective and Prospect 
s, 1— 12H ; Seifter?>, Heth. Enzymol. 182:626-646 (1 
990) ^Jcl^Rattan^ Protein Synthesis : Posttransl 
ational Modifications and Aging, Ann. N. Y. Acad. Sci. 
663:48-62 (1992) «r#J» I \> 

mtfvx? xsur?- k* y k t «fc & 
^y^^v^K^fctt^y^^K-efc**. 
tt«ttttfia*bTv^s 0 Asw^y^^^f ko^ 

Wtt. 8U©*HS# y ^ ^ u*^- K t teX ^ KBH^iJ 
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fc^fcotti^o ^^w*^K<o^biijte»W(c. 
ETRcttCS-tSI^ »flHEW»cJ:9=i-K**tS#y 

fcn»tt, »«#y^^K»j:t«Ba©Eya*. 

r^r^(cj;i9, T5-/iHBOT**-fbb#S 0 «»*fc 
(itfAbfcT^y^S^, jS€W^-K(cJ:I9^-K 

[ o o i s ] r^i-^j a, S^^^^p-efc^ <t 
20 -ofeb<«**tK±<o*y'<^Kiayii*fc— 

ot> b< \&*:inSJL±<DtiSy u*<? KEyOM<©ia«-C 

rra— ttj fctt, ©^(-<toT^^OJ:5^IB?iJo^ 
»-&ttl5iJ:9ft*"e#S. *y^^K*fctt#y>c^ 

ttJ"C^-S (Computational Molecular Biology, Lesk, A. 

--^ — 1988^ ; Biocomputing : Informatics an 

30 d Genome Projects, Smith, D. W. T1) : t% y 9 • 7 
— 3— ^ x 1993^F ; Computer Analysis of S 
equence Data, h I, Griff in, A. M. *5<I:rWJriffin, 

H.G.H. t ♦ ^W^. . 1994 

^ ; Sequence Analysis in Molecular Biology, von He 
inje,G. . T*>y*^ * ^W^. 1987^ ; *5<tt^Seque 
nee Analysis Primer, Gribskov, M. 3o <£ LFDevereux, J. 
m. MX Yy{7 h>" ^^ — 3 — ^, 1991 

r^fflffi*^H#{Cii^t?fc^ (Sequence 
40 Analysis in Molecular Biology, von Hein je, G. ^ T 
#■7^ y& * yis^^ 1987^ ; Sequence Analysis Prim 
er, Gribskov, M. *5 J: Ifl)evereux, J. h y $ V > 

^^l — 3 — ? s 1991^ ; *feWcCarillo,H. 
*5±tttipman ( D., SI AM J. Applied Math. , 48:1073 (19 
88) ) o EWW©ra^*fctt!H«ttSrai3fei-**:«)«- 
iifljfffll^^S^ifettCarillo, H. i=5j:U^ipman, D. , SI A 
M J. Applied Math. , 48:1073 (1988) ^^3:|B^$ttTV^ 

50 5f-lS:ff^n5o RI-ttSsiWBfilttSrifcje-*- 
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CG/d^7A^5/^ (Devereux, J. ?>. Nucleic A 
cids Researched): 387 (1984) . BLASTP. BLASTN. *5 
X T/FASTA (Atschul, S. F. J. Molec. Biol. 215:403-41 
0 (1990) ) ) r^e>^RR3£i-S1>(Ot?tt 

[0014] &&w<d# y K 

#»flHE8CH90tt, IB#I## : 2<D*y-<^ 10 

8 o r 5 y ^ia?ij§r^tp^ y 

5 x. £ ?> L < ttd>jfe <tt95 %<OlSI— ttS:*f 

< t h 9 o%oia-H4v -e<o 5 A£ -e>is»* v< 

< t>9 5%©W-ttft*t57$ y*iB?(ft#t5# 20 
y KfcHE8CH90*!) Kf£-^ £*t6 0 
®*L<tt, HE8CH90^y^fbU ^<D^m 
#©^*<fct>loo4»*WJSttS:*-r o HE8CH 

tf**U-e«)So 30 
[0 0 15] 4«ft^gtt^)fc5HE8CH9 0(07 

(OH E8CH90#!J K©7 5 J W3Bfr\Q>-t+<X 

■^tt*<-«KiS*UT^<RI— T*>*T5 /*E«ISr* 
i"S3«y^^KT?&So HE8CH90#J^f K 
-Ctt, 77^>htt raiSibT^SE-rSt© (freest 
anding) J -e*>5*v Sfctt— fiB^t> b< tt««Sr»riE 
i-*J:5*:***y'<^Krt^*iT,ri^Tt>J:<. 
• t>»*L<H:*-<051«Lfc««i:bT, ¥-cDJ;9 
*#*aKy^^K^**t* 0 *«K*y^^K7 40 
7^>hOAIMfl #!x.fi. HE8CH90^y^ 
^K©7S/»#f»l-2 0, 21—40. 4 1 — 
60. 61-8 0. 8 1-1 0 0*J:tfl0 1^?>*« 

tmxvhmms sm. 4«. 3i@. 2ffl*fcw:HB# 
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(0-a<DM^*ttVN5rtWliHE 8 CH9 0 
sjf y K07 5 J mmm^ir S5R*H«J»f # y ^ 

«F»<5*t6>*tfc79^y^h, Wx.tfXAo'r— ~*y y 
^7ioJ;i57/U7r^y ^^-^,>- 

zMSWfc 7/i/77-M«JBt««> ^-^W«Ott« 
[ooi6]ff*t<tt, rtufe^y^^Koi-^ 

SW4^5fifttt, A 1 a . V a 1 . Leu*5<tt^I 
1 era : S e r*5j:OTh r fH ; As p*5i;r^G 1 u 
I; As ndSitfG 1 nfffl I ^^^CfiSMlLy s 
*5 XZfA rgffl; fc-BVM^^aSP h e &£Z$T y 

[0 0 17] VNf tlOlS4*ffit*t*«MHE 8 CH 

9 0#y^^KSr«iSi-5rids-c3t5 o ^s#y 

{c«t5#y^^K, ^AK&^<t65Ky^^K, ^fc 
tt r ©*ffi<Dj|fl*^ to* x z> # y ^< K ^-a-^ 
i-So 3j^4#y^^K©»ji^ar4aK»»tejsv^ 

[0018] *5sw«>3« y * ^ K 

HE8CH90^^^W 
^KfcB8i"So HE8CH90*55?^l/*f 
HE 8 CH90#y^f KiSAU 5 ^^^/ ^ bSr^ — 

HabTi^^y^^w^K*^-*-*. iosMwfc. 

tt. *%MHE8CH90^y^^ WbU SB^IJ# 
2fl0HE8CH9 0*!)'<^KSr3-KLW5 
iBOT#* : 1 KiS-T^ 9 KiaWSr'&tr* y^^i^ 

fcfel«£E?!l## : lcD#^(D@B?iJSr*-r5^ 
y W-^KS-^-T^o $?>{CHE8CH9 05Ky 
^ ^ Ktt, ga?'J##- : 2 (DH E8CH90^y^ 

^KSr = - KbTV^5#y>c^ KK»Lt** 
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KEJOSr^tf # h\ SB?iJ#^- : 1 <DE?iJ £ 

m-t Z> # y X * va-?- Kin** Lt^fifcbfe 9 4>* < £ 
t> 8 0%<om--&$:^-rz>y$V %9 u^KSr^tfo * 
feHE8CH90#y?^Vtf KB, E?IJ#-S§- : IK 

h • HE 8 CH9 0£:=i — KbTV^i c DNAOE?!J«fc 
3£©j|*;£KJ;9*S;h,5J:5K^ MHE8CH9 0 

£ 0 *0>cDNAE#Ifc^ 3 5 lfficDT^ /®^S<Og 
fiSra— KbTV^W^teft^*, JifeSH^SS 9. 0 
8kDaffc5 c ilOHE8CH90 (E^US* : 
2 ) it., E DG2 (Zondag et al, A C # Y 0 9 

4 7 9, 1 9 9 6^) I^LT3 14fi^)T^ 

-y=ilJ8S^-*5V^^*&'5 6. 4-%©R|— ttSr*-*--5 (FA 
STA^fflV^i^) 0 SfeK*<D5;i* HE8CH9 20 

0 (E#l##: 2) tt, RECl$gft (AC#U4 8 

2 3 5, Premont et al, *<&3t, 1 9 9 6¥) K2tbT 

3 o 7 m?>T $ ym&mz&^x s 8%<Dm-^m-r 

£o J?)«0 5x.s HE8CH90 (E#J#^ : 2) 
tt, t h • EDGligSft (AC#P 2 1 4 5 3, Ma 
ciag,T.et al, J. Biol. Chem. 265:9308-9313, 1990) K*f 
LT35. l%©ia-tt*ttS 0 HKOHE8CH9 
OJte^ (lByy##: 1) 14, Mus Musculus<oy 
7r^»S*#V2g-l (AC#U7 0 6 2 2, 
Hecht J. H. et al, J. Cell Biol. 135(4), 1071-1083, 199 30 
6) I^L t 7 7 8 ^ ^ raS(C*5V>Tft 6 

3. 2 4%^-tt^fc5 (BLASTtfflV^fe* 
-£) o $?>«^5^ HE8CH90 (layas-g-: 
1) (i, ^#*<D*^±©G®aaS'&g$&ft:RECL 
(AC#U48235, Macrae, A. D. et al, K 
*fbT7 7 8®©*^ I'^KttSSSKfcVvr 6 3. 

1 1%0>H— tt2Sfc5 0 SfeK*©?*.* HE8CH9 
0 (E^l**: 1) tt, t h • EDG2«g*# (AC 
#U7 8 1 9 2, Zondag et al, ifekSt, 1 9 9 6) K 
*fbT7 7 8ffl<£>*^ Ktftg»SK*5V^T6 0. 40 
9 3%<OR|— ttdS&S. 

[0 0 19] «SpW^n— =:^^*5J:W^^ y — 

©mRNA**OcDNA7>f^7J-^ »5iEyU 
^ (EST) (Adams, M. D. , et al. Science (1991) 

252 : 165 1-1656 ; Adams, M. D. etal. , Nature (1992) 355 : 632- 
634; Adams, M. D. , et al. , Nature (1995) 377 Supp:3-174) 
SrJBV^ HE8CH9 0Sr^-KtTV^5^^1 
<D#y*^U^K«r#Tfc,fcV\ ) *f / ADNA7^^ 
7 y — <DZ t #^«SfiaB36*6>*3BKjK y * ^ W;*-?- K£r 50 
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[0 0 2 0] iot, BE?U#-^ : 2(OHE8CH90# 
y Kfca-KLTV^? V"*^ KEMttB 1 <o 

a— t^^EM (iBW**: 1) KttbT^ftKfofc 

^/T-Kfta— KbTV*5#*b< B^^^f-KiBJiJ 

y K«r=»- KLtv>5^^^f KE?iJK*tbT 

#«^5li^v^ra— tt4r*-*-St>OT*>oTt>J:v^ 0 0£b 
<tt, *«WaKy-^^m, HE8CH90^y^ 
?• KSr KbTV^Sp? ^ KE^JKSfrbTHv^ 
— tt, ^ft< fct>8 0%©ra-ttSr*-*-5^^U*^K 

e#k fcav^Bi (ia?u#-^: i) K^-r^i/^ 

KiB?iJK#tt'>ft< 8 0%«>M— ttSr*-*-**^ 
KE#k fc5 W*E?U#-I§- : 2 O^y KSr 
KLWSX^Vtf KE?UK>ijbT^fc< £ 1> 8 
0 ttSr*-*-** ^ KEyO**tf. 

[ 0 0 2 1 ] *M*y HE 8 CH ^ 0 

^Ktt**uaff, rtjfc#y^^K*fcrt*©^9^ 

^>bco^-^^^^E?ySr-g-tft><o-efooTtJ:< ; 
*>«v^H:ffi<o=i— ^ ^^EWSrf*ofcK**tt>©«» 

(4. y— ^-*fctt#»E«k 7^ ^ 

^^nSaE^JSra— Ki-S=»— ^-r^^E^J, 

K<Z>»KSr(Ei-^-*— E?0Sr=» — Kb-CWC t> 
<fcv\, bv^«je:*3V^"C, -^-#-E 

pQE^^- (Qiagen, Inc. ) K««S;h,£J: 
5 fc^3r1»— t ^Vls^rff- K (Gentz?5, Proc. Nat 
1. Acad. Sci., USA, 86:821-824 (1989) (-ia«$n-5) 
^fc(4HA^^/ (Wilson Cell, 37:767 (1984) ) "C 

fo^o *»w<o#y>c^i^*^m*fc. «Jt*e^is 
tf, *i^$jxfc*«SREWi. ^itv^/K y^y-^ 

y T^/Wb^^^^te^BKEWI, is J:tfft4n 
r^;^^- Kt* ^^in^-^-r >»J?(o#^- 

x^^^5' ^^^3' EWI*©# = >f ^ ^E?y S: t> 
^bTV^Tt iV\ 

[00 2 2] bV^*«cWtt. Ill 1 fc« 

i-T^/^E?lJ (E90#-^: 2) S:tnHE8CH9 
0 #y K*5j:V*©SaSr = — KbtV^SsKy ^ 

^u^K-CfcSo Sb**0*bv^#:Wtt. 11© 
HE8CH90(OT^/K1B?IJ (EW#* : 2) ^^*b 

tv^s^s, mm. s^tiofi, i*v^b5<B, i* 
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HE8CH9 0*«Sr=* — KbTV^S*y 5? ^ K 

^ y y *v -tf — i ^ a ^-r s # y ^ ^ ua-^ kuwjbuk: 

M4>*< tt9 5%, »*L t h 9 7%<0|ia 

c t &n&irz> 0 10 

[0 0 2 31 : 1 Kl-&*tt«^ ^ Vtf-^ KIE?U 

^p— Ltfflv^tM© c dna^j;i;he 8 CH 

9 0*3— KbTV^S^/A^n — ^Sr^lKU *fcH 
E 8 CH9 0»e^lc#bTKv««eSr*i-6iBMft' 

cDN A 43 X T/i & CDi&iS ^(D'f s w — >£±£ 

I2^Jf3\ »1IC»U7 0%, £r£L< i*8 0%, £Y) 20 
#*L<ri9 0%©IB^**r1-So -tftttfcfi, 

<Hl5i^^ KSr^tfo b 

TfcJ:v\ #|c&4U^p-^»3 OftV^tS Oft© 

w-c, fe^y 3*^ Kffiyusr*i-££*<z>c dna 

-CfcSdN *fctt5 0%^/^T5 h\ 5xSSC (1 
5 0 mM NaCK 1 5mM^xy^Et h V 
■A) , 5 0mM y^ithy^A (pH7. 6) , 5 
xT^/v-^jgSL 1 0%X** h7 43<fctf2 
Ov/f^n^Vm 1 <0«ttSf»ff--Jr • JfiH'-DNASr 

4 2t"c-^ #^-c\ »6 5t;-eoo. 40 
1 x S SC4«T?<o8lcj*i:v^ofcft#-eS)oTt>J:v\ * 

»frr*#^ia»iiwift*ftj*^j:6^wo#y 
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*fctt**M(OsKy ^ ^ K £ ^-e# 

Davis Basic Methods in Molecular Biology (198 
6) ; Sambrookt^ Molecular Cloning ; A Laboratory M 
anual, %$2¥fc ; K • Is? • s\^-s< 7 

#7hy-'^^, =2— /i^K • ^^y >^ • ^ 

— * ~^-3-^ (1989) ©J:5l:, *<<D«flS»fcH 
WX-fiP Vt^>!)A h7^7x^ DEA 

F^^^^aV, ^^V— - y&ffi (scrapeloadin 
g) > y<V y^^r y 9 31 A (Ballistic introduction) 

[0 0 2 5] aS*a£Ott«ttfct><D|Ctt. fflHiM 

W^ffiSgl^SM (streptococci) 7 V K ^^JS 
(staphylococci) , ^CM^ (E. coli) , ^ h U^" h 5 
^^te&TPfe^M (Bacillus subtiis) $9J§S ; 

m st &mmm%&& <t ^ ^</v ^/w* s (Aspergi 1 iu 

s) *EBJ§S ; fiaL»lliaW*.tf^3 ^^3 ^/^S 2 (Droso 
phila S2) *5i^#Kyf7S f 9 (Spodoptera Sf 
9) mm ; t5fe^Jia^Jx.«CHO. COS. He La. 
CI 2 7, 3T3, BHK, 2 9 343j;U^!>X (Bow 

[0 0 2 6] *»W<Z>3Ky^^KSri!He-t5fc«)^* 
^p^>f/p^ x s<tfs<#'{/vx s ^Jx.(isv4 0. 

Zs^TV^/U*^ T^rJV^fr^, MMV'C/l'X, 

^t-s<o{^ 43<tr5/4fcti^y^7 p ^K^m-r5co 

flffciD, aa4DNAEMSr»a3RK:fflA-e#. ft'x 
fiSambrook fe> , Molecular Cloning, A Laboratory Manu 
al (±m t^|B®$nrv^So 
[0 0 2 7] ^IR^&*, /MSfrrtfi, ^y^^^^iy 
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[0 0 2 8] HE8CH90^y^fK^^y-^ 
»TfcJ:V\» HE8CH90s»y K SrftflSf t?^ 

fcttjfttf&fefcV^ HE8CH9 OaHy^^K»ja*P 

^u^r h^yy^f- ( THPLCj ) £»*H£/av^<C> 
dMB:fc0*LV\> *y^^K*s^(H*3J:tJ«/*fc«» 

[0 0 2 9] ^Ty-tr-f 
*»Mtt*fc»WrWI!li: LT<D**B9HE 8 CH9 0# 
y^^w^K(Ofltffl^t>B8"j-So *R*ttfc9;bttW 
SUftft* #(Ctbm^HE8CH9 0OMl 

let h^HE 8 CH 9 0»g^ ^tf4«ft(«t5 

3&\ *fctt5>W©«tf^PCRt>b<tt*©ffi<o*BBjSfe* 
fflv^S^i:(cJ:?)#*»tciiBT?tSo RNA*fcttc 

A£#ffi-C£S 0 M&mttm*. *fiDNAft*«ftH 

E8CH9o^y^^ u*^- ke^hcw -fy?* x*r 

ttcJ:|9P^-C^S 0 ^(^^ L/cSB^Jte R NT 
*Sf Sr# 5 *fcfiff fo4v^;i/t ©DN A7 7 j/^ ^ b 
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im»WftDNA(OiBy!l«fcS(cJ; 0*a-e#S o 
Meyers et. al. Science, 230:1242 (1 9 8 5) # 

»J;oTfc55t>^m^i^n§ e #Jx.tfCo 
tton et al.Proc. Natl.Aca 

d. Sc i. , USA, 85:4397-4401 (1985) #J« 0 

^ KiByO**©^ 9 ^ > V Sr-&tf* y ^ ^ v*?- K 
/o-^rW (array) ^Lt, ^Jx.(iate^ 
»a£»©*S64^^y— ^>^SrtT5rfc3»^*So T 

Sr^V^SwiiftS-e^S (0!l*.fcf, M.Chee et al. , Scienc 

e, Vol 274, pp 610-613(1996)) 0 

[0 0 3 0] #»fT^-fe>f ^mmmmmco^mcj: 

I9HE8CH90 ae^F <oag*Sr*ffi-f S r i J: 9 . 
ffi, BlBCttH I V - 1 *fe!4H I V - 2|CJ;5«8S! ; 

; ffi ; ifi^ffi ; **fi! ; *S ; /^^yyyiS ; ft 

ffi ; fommm ; «* ; r ww*- ; &ttttfiJWEyc ; 4 
fclWc^Sfffi* 5»«R. BMRiPf* IS© 

JftWii^iS^^alffiiK* (W&ii. HuntingtonjlS*fctt 
Gilles dela Toutrettffi^#) Sr^i-SttW^iW 

[0 0 3 1] SfeJC, #***«>K»©»*^±#*fc 
ttfiTbfcHE 8 CH9 0*y^fK*fc[4HE 8 C 
H9 0 mRNA 1/^5-^5 r ^ t5*ffi 

rt#*»ffi. BUCttHI V-l*fcttHI V-2(C 

<fc Siffift ; a* ; ffi ; *g*ffi ; ^c*ffi ; USA ; ^-=^r >- 

ffi ; **c?ffi ; 'bffiffiS ; »3K ; T w^- ; mttStiicJS 
IE* ; 4fetfWjftt, ^Sifg, J$®7i^ *A/S, 

a*©»#iI»iSJ:t«l«ll»* («5ttf, Hunting! 
onjS*fcttGillesdela Toutrettffi^P) firfi'&f 
#«*5j:rW»*»*ffl*»Wr5ri:*S"e#4o HE 
8CH90*y^^ K(D5&S.colfiP^ fcttteT 

*y^^u*?-K©3e4ffit LTSK^iff-cjaftxo 

*«fe<Ott«t(0*j5fe, W*.tf*Bffi, PCR, RTPCR, 
RNr-f««, S—1f>7*iyT<{ >?#£Tt*:<Dfa 
©W^y^-Y-tf-^a V8feSrfflV^TW«T**5 0 S± 
ft^coi^>'^/w^(OHE 8 CH 9 0gecDi/^</w^r^^ 



(10) 
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[0 0 3 2J IfcfefrTs'-fe-f 

So Wim&M, I*Oth • »feflU:©#j£©tt1B** 
EWfcfce* HillSffi t Kii^tt SSS&ft 1 Ig-t?fc 

^^©^©^sw&a^ae^ift^iii©^-* t 

Mii-3tt5 ^ itfs-C#S. a^S^-^tev V. 
McKusick, Mendel ian Inheritance in Man (Johns Hopki 
ns University Weich Medical Library* i b^">'7'f 1/ 

j-tf^S *i,fc5S{s^ £ &#! £ ©Hffi £ ffi^ 
ThSo m?8ffi#i*m;>«<@#:£©W©c DNAffcli^ 

SWnm#fcS„ - - ^ = 

[0 0 3 3] Site 
:^W©#y^:/^Kt>L<B:-*;|i6>©*«, ifcfctt:^ 

<®m&)ti:inft*m£.-rz>$!.&mt L-cffl^srt^-ct 

■So #W#H#-?fflV^S left, ^y^n-^/vfc 

*5<fctffc Mfc*a#\ 4WiiFa bM^n/yy^S 

7-r^7 y-©s^©F a hyyy^^h^h^ 

5aMSfcJB^T«-£1-3 r £ fc i 9#S i t S. 

*#fl*i©ttflf«rffi^T, ^A^t**H«i- 

S^^^ftSo HflltLTW:, Kohler.G. and Milste 
in,C. , Nature, 256 = 495-497 (1975) ; Kozbor et al. I 
mmunology Today, 4:72 (1983) ; Cole et al. Monoclon 
al Antibodies and Cancer Therapy, Alan R Liss, Inc. , 
77-96H (1985) IcfE® £ftS <fc 5 ©SSiflSfc 

So 

[0034] — #H&f*©«£©fcfcfcC*SfrfcSEflf 

(*S#fFSg4 9 4 6 7 7 8-f-) 2£3§§I3©># V ^ 

f- K«c*f-rs-*^fet^^**-rs©{cjSffl-e# * 
*.«-*©n&©i*?itt*H:. t Mfc^f^©*n;#&389i-r 

KfcXig-J-S? o-vSr^KI*fc|*|ll3£Lr fc J: 

jk y k *nm. u t t> x v \, 

[0 0 3 5] HE8CH9 0#y^/^KK>tf-t-Stn:#: 

§r/B<^-t, mm. mm. m±Wi^xu^^/u^mPk<o 
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rtStfJlHfc. »liHI V-l*fcl4HI V-2K 

<t S^Sfe ; St* ; #5 ; £A£ ; ; ; *v 
V = Att'EHttKA : ftjfoJE ; WjfiUE ; ; H-ftjgg 
& ; #5<52£ ; -fcjffiSS ; mi£ ; T wi^- ; ^ttfltrScflft 
IE* : fcfeWyRfcffi, Mftft. *A,^ «S 

mm<Dmttmm*s£VMW)mm Huntingt 

on^ifcJiGilles dela Toutrettj^ffif) Sr^-^Sili 
#tfi*S <t tf»»#W^Srf&a L T t «t V \, 
[0 0 3 6] V9f-S 
10 *^^©»J©ffi«H. WfLftW^ttS&^WKJ&S: 

*flJ§S£g±£-frSK+##HE 8 CH9 0*fcl4Wb 

<z>77y*>h%m%mmz.&mvx. mm. mm. m 

I v- l £fcf*H I v- 2{^j;S^sfe ; AT* ; ^ffi ; 
2m ; *AiK ; «A ; vffi ; ^tt-W 

MJEE ; iijfiLjE ; ^gfl ; IHa^aS ; ^-L^ ; >M 

'■"sws, is®^ ^/^r**,"M©«f#»»*sit«i 

20 iiW* HuntingtonjlS*fc(iGilles dela Tout 

tefclilU KTjffili, HE8CH90#U^/f K*fc 
«-?:©7 7 Y h L < «^a§r^S.^-frSfcJ6©^ 

— SraH^L, ^yf*tHE 8 CH9 0*fy^ 
y"f- K**»**T, Ktt^i^^0^e»^®-rSfet^S: 

^S^iSE^W^^P^-rSit^#m<t-f- 

So 

30 [0 0 3 7] ^^©^Pj^Sffi^l^jaE^!?^^^ 
^ OtUsdMto) t-MU -ttbtt, "**Hb*MS*«t»fc*A 
HE 8 CH9 0#y K{C*f-TS"f?L 
»*©ftffi*«MS»Sr»»-#-S. WMHE8CH 
9 0#y^f KtfctiHE 8 CH9 OiS-g^-Sr-^Az-C 
*S„ $fj{cii^^ffl^Sr-&A/-ev^T 
fc±V\ HE 8CH9 OJKy^^K^B-C^^nS 

HriBtttfSfcs©-?, »*u< (i^igp^-f-s (at, 

40 WJrUi'fxy h©jfiLjKt^9g(c-rs^WSr^-CV^ 

K«*J«#&{*:©«*P©*ft^e t -f-S^ffijSI^ t 

iU!^^»-C*pf>^fcftb©^©rt #to75©^lH4 
•Sr«*Sfc»©T^3./ < 5v h^Sr^-ev^tiW m 
50 {@^©!7^^^©jStt{c/£^r$^ N ii«r©|g^ 
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«fc 9 ®mz.&:fe-tZ> r. t So 
10 0 3 81 X? !)-=^7?t>f 

X? ]) — ^V^^n-fe^JC^VT^fSMHE 8 CH9 0 
Sr/B^-Cfc.fcVX, i-=T. ^fg^y^T^KSr/flV^ 

him, ft*?-f5 f 9y-*j:V35««*afrft'*©»# 

SrWtf b-Ct-tv^ rfrib©&®:fc<fctfy#VK«:3>c£fc 

fcl*$IE£^(ftLfct>©-efcoTt>J;l\ > Coligan et a 
1. .Current Protocols in Immunology 1(2) :Chapter5(l 
991) #J&, 

[00 3 9J HE8CH9 0gfil*i«£L»fem£K;£< 

^tcfca^JpoTV^o Lfc*5o-C. HE 8 CH 9 OS: 
$iM^S-fh^i3 Jrtftffi*!. feSl^li^fcH E 8 CH 9 

fflMWfcttH I V - 1 *fcJ4H I 

v- 2 k j; sj&Sfc ; m& ; US ; m-&m ; ; «S ; 

v-is ; 4M£<E>MM ; ffijfeffi ; ffijbiE ; « 
ffi : #IUK£ : W'b& ; '&jR«Qi ; HW ; T wv=¥- ; 

&&m&mm*: ; ftfeWKi^ftffi, asm, mmm. * 

HuntingtonjfS^fcteGilles dela ToutrettjSE^f¥) tr'S 
IdfcfcH I V- lilfctiH I V- 2 ICJ; 2>ffi%k ; ; 

; i&ftffi ; ; <ttA i^^yviB; ft&Lfll 
&fc ; ffijfiLffi ; S&jfiUE ; JKM ; #tt»£ : SfrfcfiE ; •&« 
®^ ; 0H* ; T ww*- ; JUStUSM;*: ; & 5> Wc?F 

saau mm. «a©*»#;§fit 

&£XfW8h&g (^J^.tf, Huntington^* fcteGilles d 
ela ToutrettiKMP) *S^Sffl##HSJ:lWif*5*« 

[0 0 4 0] — jKtotei*, y — -v^#>e 

4fcl&3l5©*BJ}a> *S?a £>*sc (Drosophila) 

*fctt*JMI (E.coli) atV*T\ g^ttlS 

[00 4 1] i©^^y-=y^ffiii 
CHO&BJ3S) fcttflJU *fc*sv*Tg*fHSttflsfcJ;Q 



(11) #98^1 0-2 1 0 9 9 3 
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^^y K&#Si-S^ISK:ffc^*b«r£tt;S*T 
t>.fcv\, 0cv^-e. 2&W;* s'irVv^'-JS^ 00*. tf. 

[0 0 4 2] t>5lo©*jStt, S«*RiJ:9fias^ 
3 c AMPJJit)!/*fcli7f=i^- h- v-^ 7-^f» 

«t 9 fcm $ tbS c AM P » l/^/W* 

[ o o 4 3 ] **lSt#©7 h ifcii/y? 

20 =^ h*&m-rztcit><oh 5 1 oco^tefi, ^s^was 
5 4 8 2 8 3 5-%mm<ommz.£z>j}mr-$>z> 0 ^<n>r 

^{CJ;?), fc5VNttSB»K#«bSti:©jR^Srfl| VESTS' 

&^z : i/?'-r/vi;mt&{k&<to&&. c s ir 5 w» 
30 rjsttibiaWHtT y -few u r =f=^ h <t zmmt 

lf|^*5V^TJ;<a«?$i^TV^S„ »WiHE8CH9 

07^^=^ h©W)tt, $>■5V^fiV^<0*»©* 

-g-tcfi^- y =f?? 9 is*?- K*fc«HE8CH90©y^f 

©itt*girt«SttSr««rt-5/J^S!iHF-) 
[0044] ^BS*.t tWfeK^jfe 
40 i@»J4fcf4;F-h#ft*©HE 8 CH 9 OfStt 

fcH5ii-4J|*/j:tt«©«i«*ife«rltifti-S. HE 8 C 

h 9 omm t mn*m&. v*< oa*©^*^* ^ t 
i©^isii, m%}m<o±mm.mmit'k® (r 

lft#LT, HE8CH90^©!)^yKOjg^7 , o» / ' 
OJS&ttYfcSrBSL, t©ii:KJ:9Jlflir4#ttB«r*»r 

[0 0 4 5] t> 5 1007^0- ^-lijoVNT. rtffi-ttH 
50 E8CH9 0ir^bry^/>-KJCig-g-r5t6^Sr-^li 
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0*UTl*5 Bl*ttflgffi<DHE 8 CH 9 O^V^T K 
«rS#bTt>J;i\, *^*«MMfc«oAaW4A#l«JH: 
H E 8 C H 9 0 tf? y ^ ^ K tf> 7 9 ^ * > b * $ tf • 
[0 0 4 6] Stint 5 lo©*j5fefc*5V^T, 
^tt£JBV^TrtffittHE 8 CH 9 0«r = — KbTV^S 

T^ir^ffi^JSr/B^S* CTx.fi, Oligodeoxynucleo 
tides as Antisense Inhibitors of Gene Expression, C 
RC Press, Boca Raton, FL(1988)*f\ 0* Coccor, J. Neuroc 
hem(1991)56:560Sr#flacor ^ 0 gijftfc bT. fcfc^k 

bTtiV^ Wili, Lee et al. , Nucleic Acids Res(l 
979)6:3073;Cooney et al. , Science (1988) 241 : 456; Derv 
an et al. , Science (1991) 251: 1360#JBo Z.ivt><D&y 

[0 0 4 7 1 HE 8 CH 9 0 &&'Tf*:<Dl£&<D&W?F& 
V^fcixSo l^Sstt. HE8CH9 0£Sttftrr6t& 

ft««B**»t-*^i:S:4*«ii-*. BUtti: bt\ *6 
^f&jKSrflJVv-C, #**<OiWj§&l-<fc6HE8CH9 0tO 

iWJSrt-e«>4j*t«rj»ft?>b«>Tt>J:v^ ±e 

< KSr«L3»&DX bT««W: 

**M*y ^<^K*3 — KbTV^SRNASr&trV' h 
fc^2/^r-^^^*«a*te»Ab"C, ^fttt^y^— ^ 
i-4 J; 51-bTt <fcl\> r^6>(D^a^^— y— *fBJia^ 

^(cs#bT^j§a^>r ^^^-cMSAnxbr, ^^tr 

#^#y^X^KSr»Ki-5 X 5fcbTfc J:v\, 
?&^<D$Ef&£ Uttt, Human Molecular Genetics, T. Str 
achan and A. P. Read, BIOS Scientific Publishers Ltd 
(1986) S2 0f, Gene Therapy and other Molecul 
ar Genetic-based Therapeutic Approaches (Xo&ZF-^ 
<D + <D9imXW0 #fia<> 
[0 0 4 8] Wcfr#£xm j f 

«r«ttjRii8©HE 8 cH9o*y^/f K<ori#^ 
^b\ tebmcy*-xb&&TfT>'#=t-xb'<'7 g ?' 

Tfc«tv\ 3&^s«i*tt, *&«s±^raa©*y^^K 

#J8r£A,"C*S 0 ^sa#iLTtt, -fe>f5>f>\ 8 
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±C^Kj«»©l«*fcttt^a±t3(lS*bfc, lffl 
* fc tt-tttK ±<om&$:'£ A/T?* -6 gag'* ^ *5 J: V * 

[0 0 4 9] *»M*y^<^K*3j:t^fl&<0<b-&«Sr* 
&-CffifflbTt><fc<, *>SV^H:?&aMb-fr«o^i:#te© 
<fc-g«i:-»^«fflbTt>J:V\ E^*a^<D^#S^ 
<D#*bl*»tttt* Silt. ftffltttett#mftj»«r'&&-*- 

^BfrWfcfco^fco-c&J:^ WIS, #f^$<r> 
[0 0 5 0] jKSft««BHB:, K, S*BMK 

20 m<£3 0 b^bft^fe^ aaftfflai*afft<o#:fii k g 

fcfcOO. 1 fcv^b 1 0 0 m g<£>tEHT*fc£ 0 bJ&>bft 
Wilis »P»^B:#IIIRft«J:5t>#V^ 

[0 0 5 1] biibfi rjfce^fftfcj i^^tb^-b|Bf& 
*#»fc:*5V*T, tettlc«ffl-t-5sKy-<^Kt«»rt> 

30 {C*3V^-C#§r t fc-et5o iot, WhciT> 

N AifcttRN A©^ i t * y ? ^ KTN^^lf 
[0 0 5 2] 

[^W] 4*IBb4v^Sf9, S»«^±<»6>ttfc« 
40 HiS^J 1 

c DNAga^iJSr^— KbTV^-B 7-TM ^Sr#5 
»»KW^^ (EST) 4:b"C*Pfett6«v^J^6>* 
6 Human Genome Sciences^ 5><D 7 A c DNAf- 

V^T-f^— hO^DNAiB^JSrit^bfco GCGV 
7H>3:7«rfflV^DNAiEJiJfl!)^*y^tfKJ:8, 3 
5 HB©T5y»*S36»e>**ffl5*«fc (OR F) 
50 ixfc 0 FASTA^o J: TJ^BLASTTyl^ =T V X A (C J: 5 D NASSAU 
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il>fc 0 c?^>tC N lasergene proteanV 7 Y #^T§rffll^ 

#>K X (OR F) 05<^W*^KEWI«r«V^TP 

CR^^-SrfgfrU t«ffl7^^7y-H 
DNAK^JSrifllLfco jELV^IMX^PCR^VK^ 
PCR2.1^^ (Stratagene^?>#fc) tU^:/ 

[00 5 3] £gj£0!l 2 : ffif L»**MI6-C<D$83K 
*389J£$&ttMU I: MEW»2 9 3 mm (HEK2 9 
3) £fcf*tt*ttdh f r CHOJWJa<OV^tt*Mc*5 

n * P c d n a 3 ^ * - A-r s Kr^i-^r cd 

5* *5<fctf3' ^fflf?*^ (UTR) SrS«f#cDNA 

NAT?^BJia^ h^^^^^^iXa >U 4 00mg/m 
1CG4 1 8fiR£T"CSIRLfc:o 3 31in<D»Syjllffl«. 

2 9 3$LfcteCHOmm*lk<DMmk Ut84ofe 0 f@ 

P^hdHrWWffLlt S*#mRNAft, Mb 

fcG4 1 8Bft^n-V(D^5 0 %fc|3V^#ttrj£tb 

fee 

>- (7TM) S*#fr^UTf^ffli-5ri:^?>tt-CV^ 

5fc*nG>^«Sy # > Ki £ fcfc: 7 TMg*#&J£*feflrt-S 
flS-&*«r&tf. «tB CrftfrtN CAM 
P N ^o7^^t^^ — (microphysiometer) „ 

[0055] mmm4 : y *-fc>r 
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BSitJStt (5 0ftV*L2 0 0 0 C i /mmo 1 ) £ U 
y K<0®ttfc»D*v* J: 5 teSJjfcfr 

[0 0 5 6] HJ£#|5 : T7V*)y*tf=c-/V • WSWIS 

#J8WS8#cDNA* = - KUTV^EKftlCLfc^ 
7*^ KIHft*0*t!//lfcRNA(E?ft^ 
^JilH(-^oTRNA/Ky ^ 9— SSrffiV^T^fiRi-So 
>f ^^hnC9«**fclB»bT»»««0. 2mg/ 

m 1 1 -r& 0 wmsi^^y ^©^"i/^&'BfD "~ "»» 

20 V©JKJPiab*:W«iKBJiaS:»T, Druinmondl&SffiA^e 
Srffi^TRNAfi?fc (lOng/JP^W £r 5 0 // 

tcBabTK^y^^K^^^MiK/^jsattw^Sr^^ y 
[0 0 5 7] mmm6 : ^^n7>f^ h y s^T 

?/ir>f (Microphysiometric Assays) 

(CYT0SENS0R microphysiometer) (Molecular Devices 
Ltd. , Menlo Park, CA) {C X V ^IttJ RTfg-C*>^ 0 J:o 
CYT0SENS0RI*. G m fc<D ^ t $ ^~ 

40 [0058] mnm i : «a^/«BJ3a±ff co^ ^ y 

h) tt#< (onSfL»»^^ KcoPf?Ltb^(c^oV> 
Sffi(^M5*-C^SixT#fcyif^K^^ 

wwftdov ^ <>*»ra 7 TMS**firaMBffi^^ ^ y 

— (Jj/Vi/^J*. cAMP, T^^P7>f^ 
50 >KSrH^S 0 &^T\ jE©«IB<0/£«Sr*i-»ai* 
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[0 0 5 9] HJfrP!l8 : #sl'is$J*K£Xfc AMP^fg 

HE K 2 9 3*BJia«C*5V^T«aS^S 7TMS^Ii 

c AMP*J»t> L< r*«l»aic«ffi»teig» LTV*fi C i 
&m£tlX^Z> 0 HEK2 9 3*MS, §^-Ch7^ 

i-ftto*> 1 0 0 nMftl^L2 0 0 nMO<6HT?fc 
Sfr&o JB***.g##*JISt5HEK 

2 9 3$BJ&£fura2£ £ tCMts 
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0*y*<> L< H:fliWteov^TffHiBi-So 

jXi/^^ k*/ctt c AM ■P&m&ttT K«r<^ 

[0 0 6 0] 
[EWBtl 

[00 6 1] ( 1 ) : 

(i) a«A:iM^, ^-r^f* 

(i i) ISM^SSrjWttT-h?^^^?^* 

— c DNA^ n — ^HE 8 CH9 0 

( i i i ) ia?iJCD£Sc : 2 
(v i) MB&c : 

(A) JbT^ : • tf—^-ti. 

(B) : ^!)x-K7>K* P-K7 0 9* * 



* (C) fPrf^S : * ^ • 

(D) : ^>->yW<^T 

(e) b^s : y #<s*b 

(F) Z I P : 1 9 4 0 6 

(v) n^t 0 ^. — • y^/P • 7**- Ms : 

(A) *f4X*y b 

(B) I 

(C) fftfolsXT** ' DOS 

(D) V7h!)xT:Win(iows^v ? 3y2.0 
10 fflFastSEQ 

(v i ) Jf-mcof—? • 

(a) • 

(B) WJ^B : 1 9 9 7^1^280 

(C) &m : 

(v i i) ftomm^-? ■ 

(A) 

(b) mm* : 

(v i i i) ft^A^^ffi^ : 

(a) : ^in «f^ 

20 (B) 3£@#-*§- : 3 4 3 4 4 

(c) ttmAmcmi&f&mm^- atgs o o 5 0 

(x i) fl/a 5 a~-Jr— i >-<Dfl|$6 : 

(A) ®f?§#-i§- : 610-270-5219 

(B) 7ry^^#t = 610-270-4026 

(C) "rUy?X : 

[0 0 6 2] (2) E?0#*: 1 : 

(i) gE?U<D#$t: 

(A) @a?iJOS^ : 1 2 6 0i£S2t 

(b) iaw©ffl : mm 

30 (C) «CDft : 1* 

(D) h#ni^-:K«#t 

( i i ) m^icomm = c dna 



(x i ) Sa?UOlB« : BS?IJ## : 1 : 

ACCCTTGTGT GCACACGCTC CCGGGTCTTA TTAGTAGGTA AGAAACAGCT GaCCTCCAC 60 

CTCCACCCCA GCCCCATGGA GCTTGCTTTT TCCAGGCCAC CGTAGTCCTC ACCACTGCCA 120 

CTTTGCTTCG AGATGGTCAT CATGGGCCAG TGCTACTACA ACGAGACCAT CGGCTTCTTC 180 

TATAACAACA GTGGCAAAGA GCTCAGCTCC CACTGGCGGC CCAAGGATGT GGTCGTGGTG 240 

GCACTGGGGC TGACCGTCAG CGTGCTGGTG CTGCTGACCA ATCTGCTGGT CATAGCAGCC 300 

ATCGCCTCCA ACCGCCGCTT CCACCAGCCC ATCTACTACC TGCTCGGCAA TCTGGCCGCG 360 

GCTGACCTCT TCGCGGGCGT GGCCTACCTC TTCCTCATGT TCCACACTGG TCCCCGCACA 420 

GCCCGACTTT CACTTGAGGG CTGGTTCCTG CGGCAGGGCT TGCTGGACAC AAGCCTCACT 480 

GCGTCGGTGG CCACAaGCT GGCCATCGCC GTGGAGCGGC ACCGCAGTGT GATGGCCGTG 540 

CAGCTGCACA GCCGCCTGCC CCGTGGCCGC GTGGTCATGC TCATTGTGGG CGTGTGGGTG 600 

GCTGCCCTGG GCCTGGGGCT GCTGCCTGCC CACTCCTGGC ACTGCCTCTG TGCCCTGGAC 660 

CGCTGCTCAC GCATGGCACC CCTGCTCAGC CGCTCCTATT TGGCCGTCTG GGCTCTGTCG 720 

AGCCTGCTTG TCTTCCTGCT CATGGTGGCT GTGTACACCC GCATTTTCTT CTACGTGCGG 780 

CGGCGAGTGC AGCGCATGGC AGAGCATGTC AGaGCCACC CCCGCTACCG AGAGACCACG 840 

CTCAGCCTGG TCAAGACTGT TGTCATCATC CTGGGGGCGT TCGTGGTCTG CTGGACACCA 900 

GGCCAGGTGG TACTGCTCCT GGATGGTTTA (H3CTGTGAGT CCTGCAATGT CCTGGCTGTA 960 
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28 



GAAAAGTACT TCCTACTGTT GGCCGAGGCC AACTCACTGG TCAATGCTGC TGTGTACTCT 
TGCCGAGATG CTGAGATGCG CCGCACCTTC CGCCGCCTTC TCTGCTGCGC GTGCCTCCGC 
CAGTCCACCC GCGAGTCTGT CCACTATACA TCCTCTGCCC AGGGAGGTGC CAGCACTCGC 
ATCATGCTTC CCGAGAACGG CCACCCACTG ATGGACTCCA CCCTTTAGCT ACCTTGAACT 
TCAGCGGTAC GCGGCAAGCA ACAAATCCAC AGCCCCTGAT GACTTGTGGG TGCTCCTGGC 



(x i ) %m<omm - ewi»# : 2 : 

Met Val lie Met Gly Gin Cys Tyr Tyr Asn Glu Thr lie Gly Phe Phe 

15 10 15 

Tyr Asn Asn Ser Gly Lys Glu Leu Ser Ser His Trp Arg Pro Lys Asp 

20 25 30 

Val Val Val Val Ala Leu Gly Leu Thr Val Ser Val Leu Val Leu Leu 

35 40 45 

Thr Asn Leu Leu Val lie Ala Ala He Ala Ser Asn Arg Arg Phe His 

50 55 60 

Gin Pro lie Tyr Tyr Leu Leu Gly Asn Leu Ala Ala Ala Asp Leu Phe 
65 70 75 80 

Ala Gly Val Ala Tyr Leu Phe Leu Met Phe His Thr Gly Pro Arg Thr 

85 90 95 

Ala Arg Leu Ser Leu Glu Gly Trp Phe Leu Arg Gin Gly Leu Leu Asp 

100 105 110 

Thr Ser Leu Thr Ala Ser Val Ala Thr Leu Leu Ala He Ala Val Glu 

115 120 125 

Arg His Arg Ser Val Met Ala Val Gin Leu His Ser Arg Leu Pro Arg 

130 135 140 

Gly Arg Val Val Met Leu He Val Gly Val Trp Val Ala Ala Leu Gly 
145 150 155 160 

Leu Gly Leu Leu Pro Ala His Ser Trp His Cys Leu Cys Ala Leu Asp 

165 170 175 

Arg Cys Ser Arg Met Ala Pro Leu Leu Ser Arg Ser Tyr Leu Ala Val 

180 185 190 

Trp Ala Leu Ser Ser Leu Leu Val Phe Leu Leu Met Val Ala Val Tyr 

195 200 205 

Thr Arg He Phe Phe Tyr Val Arg Arg Arg Val Gin Arg Met Ala Glu 

210 215 220 

His Val Ser Cys His Pro Arg Tyr Arg Glu Thr Thr Leu Ser Leu Val 
225 230 235 240 

Lys Thr Val Val He He Leu Gly Ala Phe Val Val Cys Trp Thr Pro 

245 250 255 

Gly Gin Val Val Leu Leu Leu Asp Gly Leu Gly Cys Glu Ser Cys Asn 

260 265 270 

Val Leu Ala Val Glu Lys Tyr Phe Leu Leu Leu Ala Glu Ala Asn Ser 

275 280 285 

Leu Val Asn Ala Ala Val Tyr Ser Cys Arg Asp Ala Glu Met Arg Arg 

290 295 300 

Thr Phe Arg Arg Leu Leu Cys Cys Ala Cys Leu Arg Gin Ser Thr Arg 
305 310 50 315 320 



1020 
1080 
1140 
1200 
1260 



[0 0 6 3] (2) ffi?U##: 2\Z.m-tZ>m$t: 

( i ) mi\(DW& : 

(A) K#l©ftS : 3517^^ 

(b) s&m<ow. -r^/m 



* 



* 



(C) m<V$c: 1* 

(D) : 

(i i) ££|<Z>WK:5& 
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29 30 
Glu Ser Val His Tyr Thr Ser Ser Ala Gin Gly Gly Ala Ser Thr Arg 

325 330 335 

lie Met Leu Pro Glu Asn Gly His Pro Leu Met Asp Ser Thr Leu 
340 345 350 

[Hi] t h • HE 8 CH9 0<D*? KIB?iJ*5 * m-?fo%> 0 

[HI] 



1 ACCCTTGTGTGCACACGCTCCCGGGTCTTATTACTAGGTAAGAAACACCTGCTCCT'CCAC 60 
61 CTCCACCCCAOCCCCATGGAGCTTGCTTTTTCCAGGCCACCGTAGTCCTCACCACTGCCA 120 
12 1 CTTTGCTTCGAGATGGTCATCATGGGCCAGTGCTACTACAACGAGACCATCGGCTTCTTC 180 

-3 MVIMCQCYYNETICFF 16 

181 TATAAC AACAGTG^CAAACACCTCAGCrCCCACTCGCCGCCCAAGGATGTGGTCGTCGTC 240 

17 YNNSGKELSSHW.RPKDVVVV 36 

241 GCACTGGGCCTGACCCTCAGCGTGCTCGTGCTCCTGACCAATCTGCTGGTCATAGCAGCC 300 

37 A L G I. T V S V L v L L T N L L V I A A 56 

301 ATCCCCTCCAACCCCCGCTTCCACCAGCCCATCTACTACCTGCTCGGCAATCTGGCCGCG 3 60 

57 I A S N R ft F H Q P X Y Y L L. G N t A A 76 

361 GCTGACCTCTTCGCGGGCGTGGCCTACCTCTTCCTCATGTTCCACACTGGTCCCCGCACA 420 

77ADLFAGVAYLFLMFHTGPRT 96 

421 GCCCGACTTTCACTTGAG<;GCTGGTTCCTGCGGCAGGG^ 480 

97ARLSLEGWFLRQGLLDTSLT 116 

481 GCGTCGGTGGCCACACTGCTGGCCATCGCCGTGGAGCGGCACCGCAGTGTGATGGCCGTG 540 

117 ASVATLLAIAVBRHRSVMAV 136 

541 CAGCTGCACAGCCGCCTGCCCCGTGGCCGCGTGGTCATGCTCATTGTGGGCGTGTGGGTG 600 

137 QLHSRL PRGRVVML IVGVWV 156 

601 GCTGCCCTGGGCCrTGGGGCTGCTGCCTGCCC^ 660 

1S7AALGLGLLPAHSWMCLCALD 176 

661 CGCTGCTCACGCATGCCACCCCTGCTCAGCCGCTCCTATTTGGC^ 720 

177 RCSRMAPLLSRSYLAVWALS 196 

721 AG CCTGCT TG TC TTC CTC CT CATGGTGG CTC TG TAC AC C CGCATT TTCTTCT ACGTG CGC 780 

197SLLVFLLMVAVYTRIFFYVR 216 

781 CGGCGACTCCACCGCATGGCACACCATGTCAGCTCCCACCCCCCCTACCCAGAGACCACG 840 

217 RRVQRMAEHVSCHPRYRETT 236 

841 CTCAGCCTGGTCAAGACTGTTGTCAT^ATCCTGGGGGC 900 

237 LSLVKTVVI ILQAFVVCWTP 256 

901 GCCCAG<n , GGrACTGCTCCTGGATGGTTTAG<5CTGTGAQTCCTC 960 

257 GQVVLLLDGLGCESCNVLAV 276 

961 G AAAAGTACTTCCTACTGTTGGCCG AG GCC AACTCACTGGTC AATGCTGCTGTGT AC TCT 1020 

277 BKYFL-LLAEANSLVNAAVYS 296 

1021 TCCCGAGATGCTGAGATGCGCXIGCACCTTCCGCCGCCTT^ 10 BO 

297 CRDABMRRTFRRLLCCACLR 316 

1081 C AGTCCACC CGC G AG T CTGTCCACT AT AC ATCCT CTGCC CAGGG AGG TGCC AG CAC TCGC 1140 

317 QSTRE5VHYTSSAQGGASTR 336 

1141 ATCATGCTTCCCGAGAACGGCCACCCACTGATGGACTCCACCCTTTAGCT 1200 

337 IMLPENGHPLMDSTL* 356 

1201 TCACCC^H'ACCCGCCAACCAAaUUVTCCACACCCCCTGATCACTTGTGCCTCCTCCTCGC 1260 
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(51) Int. CI. 6 

A 6 1 K 38/00 
45/00 
48/00 

C 0 7 K 14/705 

C 1 2 N 5/10 

C 1 2 P 21/02 

C 1 2 Q 1/02 

//(C 1 2 P 21/02 

C12R 1:91) 



ADZ 

A A B 
ADY 



F I 

C 0 7 K 14/705 

C 1 2 P 21/02 
C 1 2 Q 1/02 

A 6 1 K 37/02 



C 1 2 N 5/00 



ABF 
ABN 
ACV 
ADZ 



B 



(72) 2 • ^ 

V *^*B19312^<W/W<=.Tiltl^ 
— vV >\ TV V vis a • K271# 



